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In the Claims : 

1. (Currently Amended) A non-volatile memory device comprising: 

a substrate having a plurality of isolation layers and a plurality of active regions 
therebetween ; 

a plurality of isolation layers on the substrate that defin e a plurality of active regions 
therebetween; 

a charge storage insulator covering oh the plurality of active regions and the plurality 
of isolation layers; and 

a plurality of gate lines on the charge storage insulator and crossing ov e r the plurality 
of active r e gions . 

2. (Currently Amended) The non-volatile memory device of Claim [[40]] J_, wherein 
a top surface of each of the plurality of isolation layers is disposed farther above the substrate 
than a top surface of each of the plurality of active regions. 

3. (Currently Amended) The non-volatile memory device of Claim [[40]], wherein 
the charge storage insulator comprises a multi-layer structure having at least one oxide layer. 

4. (Currently Amended) The non-volatile memory device of Claim [[3]] J_, wherein 
at least one of the at l e ast on e oxide lay e rs the charge storage insulating layer comprises at 
least one aft insulating metal oxide layer. 

5. (Currently Amended) The non-volatile memory device of Claim [[40]] J_, wherein 
the charge storage insulator comprises a lower oxide layer, a charge trapping layer disposed 
on the lower oxide layer and an insulating metal oxide layer disposed on the charge trapping 
layer. 

6. (Canceled) 



7. (Currently Amended) A non-volatile memory device comprising: 

a substrate having a cell region, a high voltage region and a low voltage region; 
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a plurality of trench isolation layers on the substrate that define a plurality of first 
active regions in the cell region, a plurality of second active regions in the high voltage 
region and a plurality of third active regions in the low voltage region; 

a charge storage insulator on the plurality of first active regions and the plurality of 
trench isolation layers in the cell region of the device; 

a plurality of gate lines on the charge storage insulator and crossing over the plurality 
of first active regions and the plurality of trench isolation layers in the cell region el-the 
device . 

8. (Currently Amended) The non- volatile memory device of Claim 7, the device 
further comprising: 

a high voltage gate electrode crossing over each of the plurality of second active 
regions and a first gate insulation layer interposed between the high voltage gate electrode 
and each of the plurality of second active regions. 

a low voltage gate electrode crossing over each of the plurality of third active regions 
and a second gate insulation layer interposed between the low voltage gate electrode and each 
of the plurality of third active regions. 

9. (Currently Amended) The non-volatile memory device of Claim 7, wherein a top 
surface of each of the plurality of trench isolation layers is hi gher dispooed farther abov e th e 
substrat e than a top surface of each of the plurality of first, second and third active regions. 

1 0. (Original) The non-volatile memory device of Claim 7, wherein the charge 
storage insulator is a multi-layer structure that includes an insulating metal oxide layer. 

1 1 . (Currently Amended) The non-volatile memory device of Claim 8, wherein the 
first gate insulation layer is thicker than the second gate insulation layer. 

12. (Currently Amended) The non - volatile memory device of Claim 11, A non- 
volatile memory device comprising: 

a substrate having a cell region; 
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a plurality of trench isolation layers that define a plurality of first active regions in the 
cell region, a plurality of second active regions in a high voltage region and a plurality of 
third active regions in a low voltage region; 

a charge storage insulator on the plurality of first active regions and the plurality of 
trench isolation layers in the cell region; 

a plurality of gate lines on the charge storage insulator and crossing over the plurality 
of trench isolation layers in the cell region; 

a high voltage gate electrode crossing over each of the plurality of second active 
regions and a first gate insulation layer interposed between the high voltage gate electrode 
and each of the plurality of second active regions; and 

a low voltage gate electrode crossing over each of the plurality of third active regions 
and a second gate insulation layer interposed between the low voltage gate electrode and each 
of the plurality of third active regions; 

wherein the first gate insulation layer is thicker than the second gate insulation layer; 

and 

wherein the first gate insulation layer comprises a first oxide layer and a lower oxide 
layer and wherein the second gate insulation layer comprises a second oxide layer and a 
lower oxide layer. 

1 3. (Currently Amended) The non-volatile memory device of Claim 12, wherein the 
plurality of gate lines include a plurality of word lines, a ground selection gate line and a 
string selection gate line and wherein the second oxide layer is further interposed between the 
charge storage insulator and the first active region at th e regions of the charge storag e 
insulator that are under the ground and string selection gate lines. 

14. (Currently Amended) The non - volatil e memory devi e e of Claim 8, A non- 
volatile memory device comprising: 

a substrate having a cell region; 

a plurality of trench isolation layers on the substrate that define a plurality of first 
active regions in a cell region, a plurality of second active regions in a high voltage region 
and a plurality of third active regions in the low voltage region; 
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a charge storage insulator on the plurality of first active regions and the plurality of 
trench isolation layers in the cell region; 

a plurality of gate lines on the charge storage insulator and crossing over the plurality 
of trench isolation layers in the cell region; 

a high voltage gate electrode crossing over each of the plurality of second active 
regions and a first gate insulation layer interposed between the high voltage gate electrode 
and each of the plurality of second active regions; and 

a low voltage gate electrode crossing over each of the plurality of third active regions 
and a second gate insulation layer interposed between the low voltage gate electrode and each 
of the plurality of third active regions; 

wherein the first gate insulation layer comprises a first oxide layer, a lower oxide layer 
and a second oxide layer and wherein the second gate insulation layer comprises the lower 
oxide layer and the second oxide layer. 

15. (Original) The non-volatile memory device of Claim 14, wherein the first 
insulation layer and the second insulation layer each further comprise an upper oxide layer on 
the second oxide layer. 

16. (Currently Amended) The non-volatile memory device of Claim 13, wherein the 
plurality of gate lines include a plurality of word lines, a ground selection gate line and a 
string selection gate line and wherein [[a]] the lower oxide layer is further interposed between 
the string selection gate line and the plurality of first active regions, and between the ground 
selection gate line and the plurality of first active regions. 

17. (Currently Amended) Th e non volatile memory device of Claim 8, A non- 
volatile memory device comprising: 

a substrate having a cell region; 

a plurality of trench isolation layers on the substrate that define a plurality of first 
active regions in the cell region, a plurality of second active regions in a high voltage region 
and a plurality of third active regions in a low voltage region; 

a charge storage insulator on the plurality of first active regions and the plurality of 
trench isolation layers in the cell region: 



In re: Chang-Hyun Lee 
Serial No.: 10/712,426 
Filed: November 13, 2003 
Page 6 

a plurality of gate lines on the charge storage insulator and crossing over the plurality 
of trench isolation layers in the cell region; 

a high voltage gate electrode crossing over each of the plurality of second active 
regions and a first insulation layer interposed between the high voltage gate electrode and 
each of the plurality of second active regions; and 

a low voltage gate electrode crossing over each of the plurality of third active regions 
and a second insulation layer interposed between the low voltage gate electrode and each of 
the plurality of third active regions; 

wherein the first insulation layer comprises a first oxide layer and a second oxide 
layer and wherein the second insulation layer comprises the second oxide layer. 

18. (Currently Amended) The non-volatile memory device of Claim 1 7, wherein 
each of the plurality of gate lines comprises a second conductive layer and a third conductive 
layer and wherein the high and low voltage gate electrodes comprise [[a]] the first conductive 
layer and [[a]] the third conductive layer. 

19. (Currently Amended) A non- volatile memory device comprising: 

a substrate having a cell regio n, a high voltag e region and a low voltage region ; 

a plurality of device isolation layers on the substrate that define a plurality of first 
active regions in the a cell region, a second active region in the a high voltage region and a 
third active region in the a low voltage region; 

a charge storage insulator disposed on the first active regions and the plurality of 
device isolation layers wherein the charge storage insulator comprises a lower oxide layer, a 
charge trapping layer and an upper oxide layer; 

a plurality of gate lines on the charge storage insulator that cro s s over the plurality of 
device isolation layers ; 

a first gate electrode crossing over the second active region; 

a second gate electrode crossing over the third active region; 

a first gate insulation layer interposed between the first gate electrode and the second 
active region; and 
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a second gate insulation layer interposed between the second gate electrode and the 
third active region. 

20. (Original) The non-volatile memory device of Claim 19, wherein the plurality of 
gate lines include a plurality of word lines disposed in a word line portion of the cell region, 
and a ground selection gate line and a string selection gate line that are disposed in a selection 
gate portion of the cell region and wherein the lower oxide layer of the charge storage 
insulator is thinner under the plurality of word lines than the lower oxide layer of the charge 
storage insulator is under the ground selection gate line and the string selection gate line. 

21-39. (Canceled). 

40. (Currently Amended) The non volatil e m e mory d e vic e of Claim 1, A non- 
volatile memory device comprising: 

a substrate having a plurality of isolation layers and a plurality of active regions 
therebetween; 

a charge storage insulator on the plurality of active regions and the plurality of 
isolation layers; 

a plurality of gate lines on the charge storage insulator and crossing over the plurality 
of active regions; and 

furth e r comprising a plurality of conductive patterns disposed between at least some 
of the gate lines that penetrate the charge storage insulator to electrically connect with at least 
some of the plurality of active regions. 

41. (New) The non-volatile memory device of Claim 40, wherein a top surface of 
each of the plurality of isolation layers is disposed farther above the substrate than a top 
surface of each of the plurality of active regions. 

42. (New) The non-volatile memory device of Claim 40, wherein the charge storage 
insulator comprises a multi-layer structure having at least one oxide layer. 

43. (New) The non-volatile memory device of Claim 40, wherein the charge storage 
insulator comprises at least one insulating metal oxide layer. 
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44. (New) The non-volatile memory device of Claim 40, wherein the charge storage 
insulator comprises a lower oxide layer, a charge trapping layer disposed on the lower oxide 
layer and an insulating metal oxide layer disposed on the charge trapping layer. 

45. (New) The non-volatile memory device of Claim 40, wherein the plurality of 
isolation layers and the plurality of active regions are located in a cell region of the device 
and wherein the charge storage insulator is on substantially the entire surface of the cell 
region. 

46. (New) A non-volatile memory device comprising: 

a substrate having a plurality of isolation layers and a plurality of active regions 
therebetween; 

a charge storage insulator on the plurality of active regions and the plurality of 
isolation layers; 

wherein the charge storage insulator comprises a multi-layer structure having at least 
one insulating metal oxide layer; and 

a plurality of gate lines on the charge storage insulator and crossing over the plurality 
of active regions. 

47. (New) The non-volatile memory device of Claim 46, wherein the charge storage 
insulator comprises a lower oxide layer, a charge trapping layer disposed on the lower oxide 
layer and an insulating metal oxide layer disposed on the charge trapping layer. 

48. (New) The non- volatile memory device of Claim 47, wherein the lower oxide 
layer comprises an insulating metal oxide layer. 

49. (New) The non-volatile memory device of Claim 12, wherein the charge storage 
insulator comprises a lower oxide layer, a charge trapping layer disposed on the lower oxide 
layer and an upper oxide layer disposed on the charge trapping layer. 

50 (New) The non-volatile memory device of Claim 15, wherein the charge storage 
insulator comprises the lower oxide layer, a charge trapping layer disposed on the lower 
oxide layer and the upper oxide layer disposed on the charge trapping layer. 
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51. (New) The non-volatile memory device of Claim 19, wherein the upper oxide 
layer comprises an insulating metal oxide layer. 

52. (New) The non- volatile memory device of Claim 19, wherein the lower oxide 
layer comprises an insulating metal oxide layer. 

53. (New) ) The non-volatile memory device of Claim 19, wherein the first gate 
insulation layer is thicker than the second gate insulation layer. 



